Circulatory model of vascular and interstitial distribution kinetics of rocuronium: a population analysis in patients.
The time-course of the neuromuscular blocking effect of rocuronium depends on circulatory mixing and the rate of distribution into the interstitial space. In order to quantitatively evaluate these processes, a physiologically meaningful model of distribution kinetics based on circulatory transport and interstitial diffusion, was fitted to rocuronium disposition data in 10 patients using a population approach. Information on cardiac output and circulatory mixing was obtained from the kinetics of indocyanine green (ICG), which was injected simultaneously with rocuronium. As a compromise between physiological reality and parameter identifiability, the organs of the systemic circulation were lumped into a heterogeneous subsystem, described by an axially distributed model of extravascular diffusion. Diffusion into the interstitial space determines the rate of rocuronium distribution in the body (diffusional time constant 89 min). The resulting whole body distribution kinetics depends both on cardiac output and on the apparent permeability surface area product (0.16 l/min). The analysis of the ICG data revealed that heterogeneity of blood transit time through the systemic circulation decreased and that cardiopulmonary volume increased, respectively, with cardiac output. The approach should be useful for studying the effect of disease states on distribution kinetics of drugs.